Characterization of a polyhistidine-tagged form of human myristoyl-CoA: protein N-myristoyltransferase produced in Escherichia coli.
The enzyme myristoyl-CoA:protein N-myristoyltransferase is responsible for the attachment of a myristoyl group to the N-terminal glycine of a number of cell, viral and fungal proteins. In order to overcome the difficulties of purification of this enzyme from tissue sources, we have produced an N-terminally polyhistidine-tagged version of the enzyme and expressed this in Escherichia coli. The resulting enzyme has a molecular mass of 53 kDa and is fully active showing the expected specificity for myristic acid and causing the N-terminal myristoylation of both synthetic peptide and protein substrates in vitro. The enzyme exhibits a broad pH optimum peaking at a pH of 8.0 and has a Km for myristoyl-CoA of 7.6 microM. The two synthetic peptide substrates based on the N-terminal sequence of the catalytic subunit of protein kinase A (GNAAAARR) and of p60src (GSSKSKPKDPSQRRRY) have different kinetic parameters with Km values of 115.2 microM and 44.2 microM and Vmax values of 95 and 120 nmol.min-1.mg-1, respectively. The expressed enzyme is partially inhibited (50%) by iodoacetamide at 5 mM and fully inhibited by diethylpyrocarbonate at 10 mM. This latter inhibition can be prevented by including histidine in the incubation of the enzyme and inhibitor. Antisera raised to synthetic peptides based on sequences derived from the N- and C- terminus of the human enzyme reacted with the expressed protein on Western blots, but only the N-terminal sequence reacted with the native protein suggesting that the C-terminus may be not be accessible. The enzyme can catalyse the removal of a myristoyl group from myristoylated peptides but does so only in the presence of added coenzyme A.